Mormopterus kalinowskii, is an insectivorous species restricted to the Andean western slopes of Peru and Chile, it is rare and has very scarce available information. We evaluated sex ratio, roost use, and relationship between reproductive patterns and monthly seasonal variation throughout a 13-month period. In addition, we performed the first description and characterization of its echolocation calls. The study area was located in the Ite Valley, Tacna department (southwestern Peru) at the northernmost part of the Atacama Desert, one of the driest deserts in the world. Bats were caught using mist-nets. Sex ratio in the population was calculated from all individuals captured, and its difference with regard to a 1:1 ratio was assessed through a Binomial Coefficient Test. Roost use was assessed through observation and inspection of the study area. Pearson and Spearman correlation coefficients were calculated to establish the relationship between the number of captures and temperature and precipitation data. Echolocation calls were recorded using a Petterson D240x Ultrasound detector plugged to a digital recorder. Spectrogram displays of recorded calls allowed describing structural patterns within echolocation calls and to measure frequency and time parameters. 79 individuals of M. kalinowskii were captured; 30 males and 49 females. Sex ratio obtained, 1:1.63, evidenced more females in the study area. M. kalinowskii uses crevices as roosts and has a single reproductive cycle per year. Higher capture rates are correlated with temperature (r = 0.526), but not precipitation (r = 0.096). Calls in search phase exhibited long duration pulses and a descending quasi-constant frequency (QCF) component from 39 to 33 kHz, reducing length and increasing bandwidth when attempting to catch prey. The sex ratio, 1:1.63 (≈ 2), suggests that M. kalinowskii is a polygamous species, as occurs in the others molossids, whereas the single annual reproductive cycle shown by M. kalinowskii would indicate a seasonal monoestrous reproductive pattern. Echolocation calls share several traits observed in other molossids; however, the frequency values for M. kalinowskii search phase pulses could be the highest recorded among the molossid bats of the Pacific coastal desert, allowing them to detect smaller prey as a strategy to mitigate food competition among insectivorous bats in arid environments.
1986) towards the extreme Peruvian southwest that coincides with the border between the Coastal Peruvian desert and the Atacama Chilean desert. Here, despite the narrowness of the Ite valley and its desert surroundings, agricultural activities are conducted in the area by local residents (Figure 1c ).
Fieldwork. Eight mist-nets of 12 m in length and 2.5 m wide were set up in places, such as abandoned buildings, agricultural areas, water reservoirs, and probable roosts. Mist-nets remained open overnight from 18:00 to 5:00 h of the next day and were checked at one-hour intervals (Pacheco et al. 2007; Garcés-Restrepo et al. 2016 ). Sampling took place over two consecutive nights per month, from January 2013 to January 2014 (13 months). The sampling effort was of 2,288 mist-net hours (88 mist-net hours per night).
Taking into consideration the similarities between Tadarida and Mormopterus genus at external level, we followed taxonomic keys made by Eger (2007) and Díaz et al. (2011) . This allowed us to identify M. kalinowskii individuals based on measurements of the forearm (34.4 to 39 mm) and the external morphological characters, such as pale gray hair, wrinkled lips with deep folds, separated ears with a reduced keel, a well-developed tragus, a wider than high antitragus, and one upper premolar. To avoid bias by recapture, a piece of hair was cut on the right side of the dorsum.
The bats were examined to determine their age, sex, and reproductive stage. The age of each bat was obtained through the observation of the ossification degree of the large bones of the wings allowing us to differentiate among adults, sub adults, and juveniles (Paz and Benzal 1990) . The reproductive stage was determined by the observation and palpation of their genitals; males were categorized in accordance to the position of their testicles: non-reproductive males (abdominal position) and reproductive males (scrotal position). While this is not definitive to determine the reproductive condition of male bats (Racey 2009), it is wellknown that in most bats spermatogenesis process requires low temperatures, triggering that testes to be found external to the body, inside an external sac, and in inguinal or scrotal position (Garrido-Rodriguez et al. 1984; Krutzsch 2000) . Males of certain species of bats have permanent abdominal testes, coinciding the spermatogenesis with hibernation that favors spermatozoids generation (Bernard and Tsita 1995) . Some species can even have migratory testes, moving them from the abdomen to the scrotum or to the inguinal ring daily or seasonally for reproduction (Baker
Introduction
Mormopterus is a widespread bat genus of the Molossidae family, with 13 species spread throughout Africa, Oceania, Central America, and South America. Ten of these species can only be found in Africa and Oceania (M. setigeren, M. petrophilus, M. acetabulosus, M. francoismoutoui, M. jugularis, M. doriae, M. planiceps, M. beccarii, M. norfolkensis, and M. eleryi; Hutson et al. 2001; Jacobs and Fenton 2002; Goodman et al. 2008; McConville 2013) , while the other three are only found in America (M. minutus, M. phrudus, and M. kalinowskii; Eger 2007; Mancina 2015) .
The Kalinowski's Mastiff Bat, Mormopterus kalinowskii (Thomas 1983) occurs in Peru and northern Chile ( Figure  1a ). It is considered a rare species, due to its low frequency of capture and limited available information, and has a restricted distribution to the arid coasts, dry forests, and the highland steppes of the Andean western slopes of Peru and the arid north coast of Chile. M. kalinowskii is associated to diverse habitats from sea level to around 2,598 m elevation, mainly in inter-Andean valleys and creeks with bushy vegetation (Warner et al. 1974; Galaz and Yañez 2006; Eger 2007; Iriarte 2008; Pacheco et al. 2009; Aragón and Aguirre 2014; Pari et al. 2015) . Additionally, this species occurs in low abundance in urban areas and flies quite low compared to other members of the Molossidae family (Solari et al. 2008) . Eger (2007) mentions two notable records for specimens of the Yungas of Cajamarca and Cuzco departments. This author states that the record for Cuzco (AMNH 91553) had been previously identified as M. phrudus by Freeman (1981) having the district of Machu Picchu as locality for this record and that the specimen, in fact, corresponds to M. kalinowskii; however, information or support for this affirmation was not given. Under this assumption, M. kalinowskii would share habitat with M. phrudus, which has two unique records (USNM 194449; 194450) with Machu Picchu as type locality. This probable sympatry has not also been discussed by Eger (2007) . Unfortunately, information of both species regarding their distribution and habitat use comes from specimens deposited in mammal collections since no study that offers natural history data exists (Eger 2007) .
In the present study, we introduce natural history data that include sex ratio, roost use, and the relationship between reproduction cycles and seasonal variation in temperature and precipitation for a population of M. kalinowskii within the Tacna department, Peru. Additionally, we present the first description of the echolocation calls for this species as an attempt to increase the available information for bats distributed in the Pacific coastal desert, a remarkable step for the construction of acoustic libraries in the country.
Materials and methods
Study area. The research was carried out in the Ite Valley, Jorge Basadre province in Tacna department, Peru (-17° 52' 39.327" S, -70° 58' 23.8758" W; 82 m; Figure 1b ), which is located in the Pacific desert eco-region (0 to 1,000 m; Brack
reproductive (with open vagina, and in stage of pregnancy or lactation) (Kunz et al. 1996; León 2004; Racey 2009) .
In order to determine the sex ratio of the species, we divided the total number of females by the total number of males obtained during the sampling, the result was used to establish a population sex ratio. Then, a Binomial Coefficient Test was performed to assess if the sexual proportion obtained was significantly different from a 1:1 relation (Pérez-Lustre and Santos-Moreno 2010; Santos-Moreno et al. 2010) . This criterion may be used to infer the existence of monogamy or polygamy among the population . Following Graham (1988) , we explored about seven kilometers around the study area in order to look for some probable roosts of M. kalinowskii, taking into account roosting features of the Molossidae family, presence of guano (feces) and asking local people for information regarding the presence of bats.
Data analysis. We obtained temperature and precipitation data from the SENAMHI (Servicio Nacional de Meteorología e Hidrología del Perú). These data were correlated with the number of captures of M. kalinowskii. Previously to the statistical analysis, both number of captures and climatic variables were subjected to a Shapiro-Wilk normality test in order to know whether applying Pearson or Spearman correlations. The statistical analysis was performed through the software STATGRAPHIC Centurion XVI, version 16.1.11 (StartPoint Technologies Inc. 2010).
Ultrasound recording. We used the Pettersson D240x ultrasound detector (Pettersson Elektronik AB, Uppsala, Sweden) in heterodyne mode for real-time pulse detection and the time-expansion mode to convert 3.4 seconds-length segments into recorded audible sequences ten times longer. The detector was plugged to a Tascam DR-100 digital recorder (Teac America Inc., California, USA), with the following settings: sampling rate of 44.1 kHz and 16-bit virtual resolution for stereo PCM wav recordings.
Ultrasonic vocalizations recorded several seconds after hand-released bats took flight allowed us to obtain echolocation calls mostly in search phase. Therefore, reference calls were used to identify the acoustic repertoire of free flying M. kalinowskii individuals in the area (Rodríguez-San Pedro et al. 2015) .
Analysis of recordings. Spectrograms obtained from field recordings were analyzed using the software Avisoft SAS-Lab Pro 5.2 (Avisoft Bioacoustics, Germany). Spectrogram parameters were set at a sampling rate of 44.1 kHz, a 256 point FFT (Fast Fourier Transform) and 75 % Hamming window overlap. Other settings were part of the default software configuration. We chose pulses with a signal to noise ratio over 20 dB (Russo and Jones 2002) and measured six quantitative acoustic parameters: a) initial frequency, b) final frequency, c) maximum amplitude frequency (peak frequency), d) bandwidth (difference between the maximum and minimum frequency values), e) pulse duration, and f ) interpulse duration (Papadatou et al. 2008) . To prove if acoustic parameters within the calls from released and free-flying bats belong to the same species, a Wilk's Lambda value was assessed for statistical significance with a multivariate analysis of variance (MANOVA).
In addition, we described structural qualitative traits such as harmonics presence and frequency components sequence (pulse shape in spectrogram according to a modulated or constant frequency). Descriptive statistics (mean ± standard deviation) were calculated for each echolocation phase registered in the acoustic recordings (search, approach, and terminal phase).
Results
A total of 79 individuals of M. kalinowskii (Figure 2) were captured: 49 females (43 adults, 2 sub-adults, 4 juvenile) and 30 males (23 adults, 5 sub-adults, 2 juvenile). Of these, 31 females and 17 males were in reproductive stage (3 pregnant females, 28 lactating females, and 17 males with descended testes).
The sex ratio estimated was of 1:1.63. The binomial coefficient test showed that this sexual proportion differed statistically (Z = 2.025; g. l. = 1; P = 0.043) from 1:1, suggesting more than one female per male, so we might infer that there would be almost a relation 1:2 (1.63 ≈ 2); two females per each male, which is discussed later.
After walking the arid hills that surround the Ite Valley, potential roost sites of M. kalinowskii were identified, based on the presence of narrow crevices situated about 3 m above gravel slopes of at least 50 m (remnant sediments of an ancient river). The presence of feces inside the crevices confirmed they had been recently occupied by bats. On one occasion during the survey, 203 individuals were counted leaving a gravel crevice, those are very likely to have been M. kalinowskii individuals due to their color and size, and because when we made a closer inspection of the roost, this still had individuals of the species inside about to fly. Thus, we believe this would be a colony of this species.
January (2013, 2014) and February (2013), during the dry season, and December (2013), at the end of the wet season, were the months with the highest number of captures. The extensive dry season was characterized by the lack of precipitation with temperatures between 28.8 °C (February) and 10.2 °C (June). The captures increased towards December during the wet season with temperatures between 10 °C (July) and 26 °C (December). These temperatures were accompanied by small peaks of light precipitation (typical in arid environments) during August (0.3 mm), September (1.1 mm) and December (0.4 mm). After applying Shapiro-Wilk test, precipitation data did not exhibit a normal distribution (p < 0.05); hence, Pearson correlation was used to analyze data of bat captures and temperature, while Spearman correlation for assessing data of bat captures and precipitation. Pearson correlation coefficient confirmed a moderate correlation between the number of captures and temperature (r = 0.526, r 2 = 0.277, p = 0.065). In contrast, the Spearman coefficient showed no correlation between the number of captures and precipitation (Spearman correlation coefficient = 0.096, p = 0.754).
On the other hand, reproductive individuals were reported mainly during the dry season (January-February) with females being pregnant or in the period of lactation (January-February-December). Reproductive activity peaks of the species, evidenced by a higher number of captures of individuals in reproductive stage, occurred in January (1 male and 12 females), February (2 males and 2 females), and December (3 males and 11 females) in 2013, and January (4 males and 6 females) in 2014. Those were, coincidentally, the months with higher temperatures and very light or null precipitation. We also captured 6 reproductive males from June to September in 2013. However, reproductive females were only captured in the months of reproductive activity peaks, being absent during the rest of the study ( Figure  3 Acoustic evaluation. M. kalinowskii recordings sequences were obtained from five captured and 23 free-flying individuals. No statistically significant differences were found in acoustic parameters between released and free-flying bats (MANOVA, Wilk's Lambda = 0.685, F (6, 21) = 1.613, p > 0.05). Echolocation calls showed sequences of pulses divided into search, approach, and terminal phases, although few sequences with all three echolocation phases were recorded (Figure 4) . In sequences of up to 3.4 seconds, 70 % of the time corresponded to the search phase, 21 % to the approach phase and 9 % to the terminal phase.
Search phase calls consisted of pulses with one harmonic and a flat or slightly concave shape displayed on the spectrogram. These pulses had short bandwidths (< 4 kHz) because of a mild decrease in ultrasonic frequency over time, which was represented by a downward quasiconstant frequency component (dQCF). The search pulse frequency parameters ranged from 39 kHz to 33 kHz and exhibited a longer duration and pulse interval than the subsequent phases (Table 1; Figure 4a ).
The approach phase consisted of one-harmonic pulse with pronounced concave shape. Moreover, pulses showed a broad bandwidth which was on average four times greater than the search phase, and an abrupt decline in frequency in the first half of the pulse followed by a slight decrease in the last half, representing a sequence of a downward modulated frequency component (dFM) followed by a dQCF component. During the approach phase, bats emitted pulses ranging between 50 kHz to 37 kHz with shorter duration and pulse intervals than in search phase (Table 1; Figure 4b ).
Terminal phase calls consisted of sequences of very short rapid pulses. The average bandwidths for terminal phase pulses were the highest compared to other phases and comprised a frequency range between 45 kHz and 25 kHz. The sharp decline in frequency values over time resulted in a structure defined by a dFM component (Table  1 ; Figure 4c ).
Discussion
Knowledge about natural history of species in the genus Mormopterus in South America is poor (Eger 2007) . There are no precedents of previous research related to species of this genus, thus, many aspects of M. kalinowskii remain unknown. This survey represents a novel source of information about the genus and the target species.
Sex proportions of different mammals have been evaluated in the Neotropics (Santos-Moreno et al. 2007 ; Pérez-Lustre and Santos-Moreno 2010; Pérez-Irineo and Santos-Moreno 2014), however, this aspect is still unknown for most of species. The measure of sex proportions in bats as an indirect indication to determine the likelihood of monogamy or polygamy was made for some Mexican bat species like Dermanura tolteca and Centurio senex, applying a test based on binomial coefficients to assess the statistical significance of a sexual ratio different from 1:1 (García- García et al. 2010; Santos-Moreno et al. 2010) . Precisely, the sexual proportion that we obtained for M. kalinowskii (1:1.63) was statistically different from a 1:1 ratio when applying this test, suggesting that it is a polygamous species (with polygynous males). This is a common sexual trait, both in molossid species of the New World In this sense, M. kalinowskii is likely a promiscuous species, which makes it possible to infer social structure and association conforming mixed groups based on the relation of almost two females for each male (Ortega et al. 2010; Keeley and Keeley 2004) . Nonetheless, we cannot infer a mating system for the species because the possible existence of "harems" or other mating groups needs to be thoroughly proven (McCracken and Wilkinson 2000) .
With regards to reproductive pattern, it is important to point out that a reproductive cycle is usually understood as the period where several reproductive events (mating, pregnancy, births, lactation, and parental care) take place (Martin and Bernard 2000) . Our fieldwork data showed that the target species has a single annual reproductive cycle shown by females in reproductive stage and it would last from the end of June to February. Therefore, M. kalinowskii is likely to follow a seasonally monoestrous reproductive pattern. Fabian and Marques (1989) and Ortega and Martínez-Rodríguez (2011) concluded that in molossids species of the New World, this kind of reproductive pattern is linked to environmental conditions, which suggests that in M. kalinowskii this event would occur in a time where individuals have the best chances for their successful reproduction. Polyestry, and going into estrus soon after giving birth on the other hand, are less common in the family since these traits have only been reported for species in the genera Molossus and Eumops. Initially, species, such as Molossus molossus and M. ater were considered as monoestrous (Krutzsch and Crichton 1985; Fabian and Marques 1989) , however, it was later reported that M. molossus has up to three reproductive cycles with different durations (Fabian and Marques 1989; Alberico et al. 2005) . At this point, monoestrous cycles in M. kalinowskii cannot directly be linked to local food availability because there is not a quantitative analysis of the temporal variability of the alimentary resources (insects) in the Ite Valley. Nevertheless, the relationship between the abundance of food and the reproductive cycles of bats is well-recognized (Fleming et al. 1972; Wilson 1979; Mena and Williams 2002; Aguirre 2007) . This evidence appears to suggest a strong delimitation in reproductive periods of insectivorous bats based on the availability of insects (Fleming et al. 1972 ) because of the great energetic demand that these events involve (Racey 1982; Zortéa 2003) .
The mating season of M. kalinowskii was shown to occur between the end of fall and the onset of winter, that is, at the end of June and the beginning of July (transition to the wet season) unlike other species of insectivores (molossids and vespertilionids) of the eastern Andean slopes of Peru (dry season ; Graham 1989; Ascorra et al. 1996) . Consequently, our results suggest that pregnancy of M. kalinowskii would occur between the end of winter and the onset of spring, that is to say, late September and early October (wet season) with births at the beginning of the summer (around late December and in transition to the dry season) unlike other monoestrous species of molossids with births associated only to spring in the New World (wet season; Fabian and Marques 1989) . For Peruvian bats, Graham (1989) reported 22.2 % of births during both seasons for some insectivorous species, as would occur for M. kalinowskii. Additionally, Graham (1989) mentioned that bat species from the Pacific coastal and slope region of Peru showed a high rate of births in the dry season, reinforcing and supporting our results for M. kalinowskii. Along the field survey, lactation in our target species was only registered during summer in December, January and February (transition to dry season onwards). This has a strong relation to the pattern recently described by Pari et al. (2015) , who reported four lactating females for Arequipa department (north of Tacna), two in November and two in March, months adjacent to the limits of our findings for lactation of the species. Based on what has been described, this further supports our data and suggests a relationship between the environmental temperature and the reproduction in accordance with Pearson correlation, where the number of captures of M. kalinowskii shows a significant correlation with temperature, which varied between 28.8 °C and 10 °C during 13 months of survey (SENAMHI 2017).
It is necessary to mention that the value of Pearson correlation coefficient does not imply causation but an important degree of association between variables (Cangelosi et al. 1983; Rebekić et al. 2015) . While it is true that the resultant p-value (0.06) for Pearson correlation coefficient seems to be statistically non-significant, it is very close to the typical p-value of 0.05 used to express statistical significance and would indicate a 93.5 % of probability of our variables being truly related and not merely by chance (Fenton and Neil 2013) . In fact, we also used the coefficient of determination (r 2 ), which has been used in several researches as a stable measure of the relation between two variables (Taylor 1990; Rebekić et al. 2015) since p-value is highly influenced by the sample size and number of pairs of data (Ziliak and McCloskey 2008) . In this case, the value of the coefficient of determination obtained (r 2 = 0.277) explains the 27.7 % of the direct and positive relationship between the number of captures and temperature (Kehr 1994) .
Thus, M. kalinowskii are likely to be mating during the colder months and taking advantage of the warmer months of the year, with more favorable environmental conditions, for pregnancy, births, and lactation (Mena and Williams 2002) . Similarly, the reproductive cycle of insectivorous species, such as Promops davisoni, Myotis atacamensis, Histiotus macrotus, Histiotus montanus, and Tadarida brasiliensis, with which M. kalinowskii shares habitat (Aragón and Aguirre 2014; Flores et al. 2015) , is also likely to be influenced by temperature. In regard to precipitation, Spearman correlation showed no relationship between the number of captures of M. kalinowskii and rain events, possibly as a consequence of low and inconsistent rain in the Ite Valley. Individual rain events in this area reached a maximum of 4 mm at the time of assessment, however, a real relationship between the number of captures and precipitation must not be discarded because so small values of the latter could make it difficult to measure. Consequently, the per-centage in response to a single environmental factor about the relationship between the number of captures and temperature, as well as the numerical results obtained from the relationship between the number of captures and precipitation could be increased and made measurable, respectively when more detailed researches involving other environmental factors potentially related to the reproductive pattern of M. kalinowskii are completed and give us a better approach of how reproduction of the species behaves in relation with the environment.
All crevices used as roosts by M. kalinowskii were found at least 53 meters above the ground; this is consistent with the characteristics described for roosts of molossids species. Since they, in general, have narrow wings, roosts of many species of the Molossidae family must be located in high places, such as buildings, escarpments, and trees in order to reach enough speed to take the necessary impulse to fly over the ground (Vaughan et al. 2015) . Galaz and Yañez (2006), Iriarte (2008) , and Aragón and Aguirre (2014) also report M. kalinowskii living in crevices along hills, consistent with other members of the Molossidae family which have been studied in the Pacific coastal desert in southern Peru, such as Molossus molossus, Nyctinomops aurispinosus, N. laticaudatus, N. macrotis, P. davisoni, T. brasiliensis, and Tomopeas ravus. These species, besides of living in hillside crevices, are also reported to be found in human constructions, caves, abandoned mines, cliffs, and hollow trees (Pari et al. 2015) .
We counted approximately 203 individuals leaving their roosts, being the highest quantity of individuals of the target species reported up to now, but an inferior number in comparison to other colonies of molossids like Molossus molossus in Colombia, where more than 500 individuals have been registered roosting in human buildings, or Tadarida brasiliensis in Mexico and Argentina with records ranging from 700,000 to millions of individuals, respectively (Barquez and Díaz 2001; Alberico et al. 2005; Gándara et al. 2006 ). The differences with M. kalinowskii represent different social structures and ecology given by important factors, like the environment where these species live, food and roost resource availability, and their own evolutionary history (Kunz 1982; Olival 2012) .
The acoustic recording analysis was achieved to describe the echolocation calls of Kalinowski's mastiff bat. Pulses in search, approach, and terminal phases suggest that M. kalinowskii is adapted to detect and locate small insects in open spaces as observed around their natural roosts in the Ite valley. We recognized three acoustical traits shared between single search phase pulses emitted by M. kalinowskii and other species of the Molossidae family: a) longduration pulses over 10 ms, b) pulse structure defined by a quasi-constant frequency component, and c) a narrow bandwidth (Jung et al. 2014) . Moreover, these traits may allow a rapid and efficient discrimination among M. kalinowskii and other bats that cohabit in the southern region of the Pacific desert like vespertilionids, such as H. montanus, H. macrotus, and M. atacamensis (Aragón and Aguirre 2014), which produce short-duration search pulses (less than 7 ms) with broad bandwidth and pulse structure corresponding to a modulated frequency followed by a quasiconstant frequency component (Ossa et al. 2015; Pacheco et al. 2015; Rodríguez-San Pedro et al. 2015) .
Another species of the genus Mormopterus (M. minutus) exhibits plasticity in the design of search phase pulses as an adaptation for efficient prey detection in areas of variable vegetation cover with pastures and forests patches of different height (Mora et al. 2011) . However, no evidence of plasticity was found in M. kalinowskii as all echolocation calls were recorded in a habitat constituted by extensive arid zones and low-altitude shrub vegetation. The approach and terminal phase pulses of M. kalinowskii are very similar to those described for M. minutus and molossids in general (Mora et al. 2011) , where bandwidth increases up to three times more than in search phase. Duration and pulse interval are gradually reduced, which allows a better determination of the distance, position, size, and shape of the prey (Simmons and Stein 1980) . From our research, M. kalinowskii can be considered as one of the species of the Molossidae family with the highest frequency parameters for pulses in search phase, since it is known that the majority of molossids emit pulses between 15 kHz and 40 kHz (Jung et al. 2014) . In addition, based on the inverse ratio between maximum amplitude frequency and detectable prey size (Jones 1999) , this species is able to detect the smallest prey compared to other molossids in the Pacific coastal desert (Aragón and Aguirre 2014; Rodriguez-San Pedro et al. 2016) , which may provide some clues about possible mitigation of food competition, thus warranting future research on this topic.
The results of this study showed that M. kalinowskii in the Ite Valley, Tacna department, has a polygamous mating system (promiscuous), the reproductive pattern is seasonal monoestrus with mating during the colder months (July and August) of the wet season and births during the warmer months (November, December, and January), where the species finds favorable conditions for raising young. It was observed that this species uses hillside crevices as roosts where there could be hundreds of individuals living together.
The acoustic analyses described the echolocation calls of M. kalinowskii for the first time, detecting and identifying M. kalinowskii employing bioacoustics methods. The Kalinowski's mastiff bat's echolocation calls consist of long and quasiconstant frequency pulses during the search for insects which are shortened and vary their frequency sharply as they approach prey in the air when attempting to capture it. The design of M. kalinowskii search phase pulses meets the expected characteristics for the Molossidae family; however, the frequency at which they are emitted could be considered one of the highest reached among the free-tailed bats known to inhabit the Chilean-Peruvian Pacific coastal desert. This allows M. kalinowskii to detect smaller prey, leading to a possible mitigation of resource competition between insectivorous bats in desert areas.
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